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( 290 ) 

ON SPHERICAL MAPS AND RELIEFS.* 

By Prof. ELISEE RECLUS. 

I AM very sorry to be obliged to speak in English, because it is a long 
time since I have had an opportunity of airing it, and so I am afraid 

that, having only crossed last night, I have not yet taken sufficiently to 
the English language to be perfectly well understood by you. But I 
will try to explain my models, and if I cannot explain them in English, 
then my French will come to the rescue. 

I intend to speak on geographical education. I think we are all 

agreed that it is only by observation that we can really understand 
nature. And what comes out of nature ? The comprehension of the 

surroundings of man, and afterwards the comprehension of man himself. 
It is not first by the use of globes or of maps or of any artificial means 
that we are to teach children, and not only children, but all other people; 
it is by the observation of nature. It is by working especially in 

nature; and if you work in nature you have two good things-first, 
health, and then science. And it is in this way that man commenced 
to learn. He did not know at first that the Earth was round, and it is 

only three thousand years since people commenced making maps. Not 

long ago a great scientist, a geologist and botanist, told me how thankful 
he was to his mother for teaching him to observe nature. "My 
mother," said he, "was very poor in science, but still she observed, and 
she made me look with wonder at the little rivulets in the gutters; she 
showed me also the little glaciers on the roofs of the houses, and it 
is thus that I learned some very important phenomena of rivers and 
of glaciers." Well, it is in the same way that we are to learn, and it 
is the way that will make the most lasting impression, because, as I 

have already said, your scientific knowledge is not acquired by artificial 

means, but by observation of facts. The time, however, comes when you 
are obliged to use maps, but at the outset I think maps ought to be 

entirely tabooed. They must be tabooed, because maps are made on 
different scales, and that being so, it is quite impossible to compare 
them; and if you cannot compare them, it is only waste of time and 

trouble. I do not believe there is a geographer in the world-I do not 

know of one-who is quite conversant with the different scales of the 
various maps. We who have a certain reputation as geographers have 

just the same trouble as other people, because when we study distant 

countries on various maps-take, for example, Java and the Netherlands 

-the maps of Java are always small and the maps of the Netherlands 

are large, and therefore it causes a great confusion in one's mind. 

Therefore, in all well-conducted schools, globes should be used, and 

children ought to be entirely forbidden the use of maps. It is by the 

* Read at the Royal Geographical Society, April 2, 1903. 
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ON SPHERICAL MAPS AND RELIEFS. 

reproduction of nature that we learn; and as the child will learn sooner 
or later that the Earth is round, then you should show him something 
that is round as the Earth is. I think, in England generally, if you 
speak of the " use of the globes," it seems to call to mind the period of 
the Renaissance, when people used globes for the teaching of geography 
much more than we do now. In pictures of the sixteenth and seven- 
teenth centuries, for example, when a learned man is portrayed, you 
generally find he has a globe near him. Now this use of the globe is 
much less general than it was at that time, and maps and atlases have 
taken its place. Globes were usually from I foot to 1- foot, and some- 
times 2 feet in diameter. Of course the scale was not accurate, because 
people did not know exactly what was the roundness of the Earth. The 
scale was generally 1 : 25,000,000, or from 1: 30,000,000 to 1: 40,000,000. 
But now we think that, as the circumference of the Earth has been 
pretty accurately calculated, it is convenient to have globes with a 
fixed scale, about the same size as that which was used generally by 
all the learned men of previous centuries, because they were easy to 
manage. Well, this one is 1 metre in circumference, with a scale of 
1: 40,000,000. If you want larger proportions, then you can have the 
proportion of 1: 20,000,000, and then the globe will be 2 metres 
in circumference. If the globe is 4 metres in circumference, the scale 
will be 1: 10,000,000, but globes of 4 metres in circumference are too 
cumbersome, and you are obliged to suspend them from the ceiling, and 
so they are perhaps a little difficult to manage in a school. Therefore 
it is absolutely necessary to adopt some other method, but always keep- 
ing the idea of the globe in mind, because you must always keep to truth. 
When you make things illusory-well, at the same time you make them 
treacherous. When people do not quite understand, but imagine they 
do, then their judgment is not reliable. And so if you want to represent 
something which is round, you must do so with something which is 
round. To show a globe of huge dimensions is impracticable, but you 
may at least show a slice of the Earth, a slice of the superficial part of 
the Earth, and the effect is the same. And so, for example, if you want 
to make a globe in the proportion of 1: 5,000,000, it would have to be 
8 metres in circumference, dimensions which are too large for an ordinary 
room. If, however, you cannot have the whole globe, you can have slices 
of it, and then you can see places as they are. And in this way you can 
make the child understand. The world is round, and he sees it round 
as it is. And if you want to show the globe entirely, this being 
in the proportion of 1: 5,000,000, you have nearly 150 of those slices to 
complete the whole globe; but most of the Earth being covered with 
water, about 50 of those slices would represent all the continents of the 
world, while the remaining 100, representing the water, would be less 
useful. But you must keep this in mind, that as your slices of the 
globe are only in the proportion of 1: 5,000,000, it is absolutely 
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ON SPHERICAL MAPS AND RELIEFS. 

impossible to show the relief otherwise than by colours or shades; true 
relief begins to be visible by slight asperities only when the pro- 
portion is from 1 : 1,000,000. If you teach geography after this 
method of globular slices, you can be quite sure that there will be 
no hindrance to the intelligence of the child. He will perfectly follow 
all your reasonings and understand everything, because he sees the 
roundness of the Earth. 

Now let me pass to another subject. There is in Germany a certain 

divergence of opinion among teachers of geography about what they 
call " Einheit-Atlassen." I understand that this word applies to the 
same model being put in the hands of all pupils. But I thought to 

myself, when I first heard of them, that these atlases contained maps all 
constructed according to unity of scale, which would be indeed a splendid 
achievement. Proctor produced such an atlas about fifty years ago, but 
without great success; people were not yet prepared to the grand idea. 
In maps which do not accord with the principles of unity, but are made 
according to thirty or forty different scales, it is quite impossible to 

compare satisfactorily the various coasts, countries, and parts of the 
world. Proctor's atlas is comparatively a very small book, but it is a 
treasure, and I think it ought to be considered as one of the most im- 

portant contributions to the teaching of geography that has been made. 
It was an excellent idea, and it will always have its admirers, but it 
has not made the way in education it ought to have. I think it is 

absolutely necessary to renew his idea, and we ought to have what I 

may call an isometric atlas-that is, an atlas in which all the maps are 
drawn to the same scale. With maps drawn to different scales, you 
never can say, "Well, I know that the proportion here is ten times 

larger, and therefore, of course, it is ten times larger in longitude, and 

also ten times larger in latitude, and so altogether this map is a hundred 
times larger than the other." If you have one map drawn to a ecale of 

1: 30,000, and another 1: 50,000, and another 1: 70,000, and another 

1 : 350,000, it is impossible to get out of the tangle-quite impossible, 
and so I say the education of children is quite biased. 

Well, if we are of the same opinion on this subject, let us go further 

to an important question, that of the " typical " reliefs. For example, 
I would reproduce Mont Blanc in relief with the proportion of 1: 100,000. 
Then the mountains would be about 4 centimetres above the plains. 
Of course the height would not be increased more than the breadth or 

length of the country; it would exactly conform to truth itself. This 

is a point I have contested with many relief makers. I think they are 

wrong when they show a relief which is not true in proportion. It is 

absolutely necessary to have an idea of geological shape; it is therefore 

necessary to know the slope; but if you heighten the slope twice, thrice, 
four times, or ten times, it is impossible for you to imagine the reality- 
the thing is made false in your mind,and so no reasoning can be connected 
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ON SPHERICAL MAPS AND RELIEFS. 

on the true shape of the country represented. If you want to show the 
truth, you must give the proportions exactly as they are in nature. If 
you want to represent Mont Blanc, in the proportion of 1:100,000, 
you will see exactly the shape of the mountain and the valleys which 
surround it, and also the proportion of one part to another. The same 
observations might be made with regard to any other mountain. You 
might construct a model of the Jura, or the mountains of Wales 
and Scotland, or you might construct a model of Gibraltar or the Cape 
of Good Hope, all true to nature. But there is a very great difficulty 
with regard to ordinary reliefs, because they are cumbersome and 
difficult to construct; they have to be modelled, and, being made in 
plaster, require careful handling. It would, therefore, be much better 
if you could make them of some other material, and if, instead of mould- 
ing them, which is difficult, and renders the thing exceedingly costly, 
you could stamp them out of sheets of metal like this (referring to 

model). For two or three years a very skilful draughtsman, Mr. 
Patteson, the son of an English artisan, who went over to Belgium, has 
been doing this. He is a good craftsman, a good mechanic, and also a 
mathematician, and when he had worked at the problem for some time, 
he found out a method of producing the printed relief as it is wanted. 
This particular relief (referring to model) represents one of the most 
precipitous parts of Belgium. We might have found more precipitous 
places in Switzerland or in any other country, but living in Belgium, 
we preferred to take an example near our own place. The great point 
was to discover some method of printing on an uneven surface. As 

you know, it is only possible till now to print on an even surface. 
Very well, this is printed on an even sheet of metal, but it has to be 
printed in such a way that when the sheet of metal has been forced 
by hydraulic power into the various forms, the different points will 
be in their true geographical position. So you see it was a very 
difficult task, because it was necessary to find a geographical formula 
by means of which every point would finally occupy its correct position. 
Everything has to be drawn in the first instance, not in its true position, 
but in a false position, in order that it may be forced into its correct 
place. If this model is examined carefully, it will be found that every 
point is in its true position. I am very pleased to be allowed by Mr. 
Patteson to offer this first example to the Royal Geographical Society 
of England. Some metals are not suitable for this kind of work; for 

example, zinc would be torn to pieces by the great pressure, which is 
about 80 tons: this is of the best red copper; aluminium might be used 
also. I do not know very much about the financial part of the busi- 
ness, but I know these models will be handier and more resistant; they 
will be a good deal cheaper than the ordinary reliefs, and therefore I 
hope they will be used in all schools. 
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